Effect of cryopreservation on sperm parameters, lipid peroxidation and antioxidant enzymes activity in fowl semen.
The aim of the present study was to determine the influence of chicken semen cryopreservation on sperm parameters, lipid peroxidation and antioxidant enzymes activities. Pooled semen from 10 Black Minorca roosters was used in the study. Semen samples were subjected to cryopreservation using the "pellet" method and dimethylacetamide (DMA) as a cryoprotectant. In the fresh and the frozen-thawed semen sperm membrane integrity (SYBR-14/propidium iodide (PI)), acrosomal damage (PNA-Alexa Fluor(®)488) and mitochondrial activity (Rhodamine 123) were assessed using flow cytometry. Malondialdehyde (MDA) concentration, catalase (CAT), glutathione peroxidase (GPx) and superoxide dismutase (SOD) activities were determined in sperm cells and seminal plasma by spectrophotometry. All sperm characteristics evaluated using flow cytometry were affected by cryopreservation. After freezing-thawing, there was significant (P < 0.01) reduction in sperm membrane integrity, sperm acrosome integrity and mitochondrial activity. Following cryopreservation, MDA concentration significantly increased in chicken seminal plasma and spermatozoa (P < 0.01, P < 0.05). The CAT activity in seminal plasma significantly decreased (P < 0.05), while intracellular activity of this enzyme did not significantly change in frozen-thawed semen. In seminal plasma of frozen-thawed semen the significant increase (P < 0.01) in GPx activity was detected. Whereas GPx activity in spermatozoa remained statistically unchanged after thawing. The SOD activity significantly increased (P < 0.01) in cryopreserved seminal plasma with simultaneous decrease (P < 0.01) of its activity in cells. In conclusion, this is probably the first report describing the level of antioxidant enzymes in frozen-thawed avian semen. The present study showed that the activity of CAT, GPx and SOD in chicken semen was affected by cryopreservation, what increased the intensity of lipid peroxidation (LPO). Catalase appeared to play an important role in the sperm antioxidant defense strategy at cryopreservation since, opposite to SOD and GPx, its content was clearly reduced by the cryopreservation process. Change in the antioxidant defense status of the chicken spermatozoa and surrounding seminal plasma might affect the semen quality and sperm fertilizing ability.